"Why are the world's biggest, toughest, most profit-seeking companies talking about the environment now? Simply put, because they have to." (Esty and Winston 2006, p. 8) Climate change implies a variety of consequences for businesses in regards to operational, public relations and financial aspects. More than ever, in times of global financial and economic constraint, the business response is critical to addressing this great concern. What are the reasons for taking climate change aspects into business consideration? In this article, we would like to discuss why climate change is pertinent in business decision making and what kinds of considerations apply to the private sector when addressing climate change.
Why incorporate climate change considerations in business decisions?
First and foremost, political reasons call for business concern for climate change: European energy-intensive companies, for instance, have to meet the EU-ETS targets. And at least since the entering into force of the Kyoto Protocol in February 2005, the legally binding international agreement to reduce greenhouse gas emissions worldwide, climate policy plays a prominent role in global politics. By now, many national political requirements have to be met 1 and companies have to consider climate aspects as an economic factor in their business strategy.
Secondly, considering climate change is economically advantageous: Climate change already interferes with the regulatory business environment. Increasingly, financial institutions have to consider climate risks; as worldwide economic losses due to natural disasters accumulate, climate change related risks and opportunities have to be integrated into core financial operations. This occurs with direct implications for financing business investments. Rating agencies, working for large investment funds, are looking for answers from businesses regarding their solutions to tackle the challenge climate change. They screen companies for environmental and sustainability factors and exclude poor performers (Esty 2007) . And "when the financial services industry… starts worrying about the environment, you know something big is happening" (Esty and Winston 2006, p.9) .
Thirdly, there are causes that can be summarised as public relations: The general public expects an answer to the climate change question from business leaders. There is not only a governmental assessment of companies but also the verdict by the public. People are concerned about the environment and want problems to be tackled. Companies are responding by reporting on greenhouse gas emissions in sustainability reports. Not only current figures are estimated, but solutions and answers to decrease the environmental impact of business operations are also expected to be discussed in these reports. Acting responsibly is not just an exercise in accounting: finding the right answers regarding this challenge can positively shape brand image and may attract new customers (Esty 2007 ).
"Whatever sector or business you're in, disclosure is increasingly expected, and failure to disclose can put you at a strategic disadvantage." Global Reporting Initiative, Alyson Slater (Bortz 2007) Last but not least, early or first movers, following the idea of Schumpeter's pioneer profit, can achieve financial gains by introducing new goods or methods of production as innovative action results in monetary benefits. Some companies have already capitalized on this opportunity. They have addressed questions such as: What do regulatory frameworks such as emission trading involve? How are greenhouse gases measured? How is a carbon inventory set up? How can a business's carbon footprint be measured? What technologies are considered clean, sustainable, alternative or zero emissions? What is a cap-and-trade system and how does it differ from a carbon tax?
All these questions and more have to be considered by managers today. When Rex Tillerson, Chairman and CEO of the Exxon Mobil Corporation called for a political shift from carbon trading to a carbon tax in early January 2009 (ExxonMobil 2009), a clear signal was sent to the business community: greenhouse gas emissions are dangerous and need to be reduced. The question that remains is how to achieve the cuts most efficiently, not whether to reduce emissions (Hoffman 2007 , Porter & Reinhardt 2007 . Since the Intergovernmental Panel on Climate Change, the association of hundreds of scholars reviewing the latest scientific findings, reported in 2007 that the evidence for human-induced climate change was overwhelming and unequivocal (IPCC 2007) , it has become clear that tackling global warming is one of the greatest challenges to humankind in the 21st Century.
Businesses, as part of society, are now faced with not only the challenge of how to reduce emissions to mitigate climate change (Okereke 2007) but also how climate change will impact their operations. In this paper, we discuss how businesses can assess their contribution to climate change and increase their ability to mitigate. Furthermore, we elaborate ways for businesses to assess how climate change affects their operations and how to increase the ability to adapt, both in terms of disruption of natural weather patterns as well as the impact of policy implications.
Contributing to Climate Change
The disruption to our climate system that has been brought about by rising emissions from the burning of fossil fuels since the industrial revolution alongside the emission of other greenhouse gases into the atmosphere (IPCC 2007) and can only be tackled by profound changes in the patterns of production and consumption that our economies have come to rely on (Jones & Levy 2007) . Any business therefore needs to not only look at its own operations but also at the introduction of greenhouse gases at all levels of the system the company is part of. Having said that, a company must, of course, start by measuring the greenhouse gases of its operations in order to then move to the system thinking required to tackle climate change. Measuring carbon emissions is not straight forward for many types of operations and requires some learning in the organization (Molisa & Wittneben 2008) . It is critical, however, that the measurements are undertaken in such a way that they are reliable, verifiable and comparable. A system of carbon performance measurement is likely to be established under any type of regulatory regime that will eventually make this data comparable and publicly available.
In order to adequately assess the contributions of any one business on climate change, there are various aspects that need to be considered:
1. Quantify direct greenhouse gas (GHG) emissions from operations 2. Report GHG emissions and compare across the sector 3. Assess GHG emissions from the value chain, including suppliers and usage of products 4. Locate position of organization within system of production and consumption 5. Evaluate the effect of the organization on other systems Mitigating Climate Change "The ultimate objective of the United Nations Framework Convention on Climate Change (UNFCCC) is to achieve the stabilization of greenhouse gas (GHG) concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system." (IPCC 2007a) Once management is aware of the role of its business operations on the climate system, it can take steps to mitigate climate change (Kolk and Pinkse 2005, Hoffman 2006 ). The climate system, fossil fuel consumption and their interaction are highly complex and have to be thought of in complex terms. Businesses are not only under increasing pressure from regulation, consumers and other companies to lower their carbon footprint, but also need to consider the cost to the system that society is part of in broader terms. Fossil fuel consumption leads not only to the disruption of weather patterns directly in contact with the company's operations, but also affects social and ecological systems in other parts of the world and in future times. Our suggestions for ways to lower the impact of business on climate change are listed below but not exhaustive:
1. Capitalize on energy efficiency gains 2. Switch to renewable energy sources 3. Collect and apply best practice examples 4. Increase expectations of suppliers and consumers 5. Encourage individual behavioural change within the company's reach 6. Integrate mitigation thinking into all decisions across operations 7. Develop novel approaches to reducing GHG across the system of production and consumption 8. Communicate achievements in lowering emissions 9. Assist in furthering effective climate policy Being affected by climate change Every organization will be affected by climate change in different ways (Lash & Wellington 2007) . It is hence critical to the running of a business to assess the particular situation a business finds itself in (Porter and Reinhardt 2007) . This analysis takes several forms:
1. Risk analysis of climate impacts on operations 2. Risk analysis of climate impacts of locations 3. Assessment of insurance needs 4. Analysis of climate policy developments
Climate-proof operations
As climate change will continue to increase the frequency and intensity of extreme weather events, climate-proofing operations will become increasingly important to the survival of the business (Sussman & Freed 2008) . As every organization is part of a larger community, it is critial for business to also help others adapt to prevent social unrest. The following adaptation options need to be considered by managers:
1. Reduce reliance on scarce resources 2. Consider climate change impact on different locations 3. Set up adequate insurance for you and for others 4. Consider a potential contribution to community adaptation needs such as flood defences to prevent increased social unrest and climate refugees 5. Communicate effective ways to adapt to climate change 6. Act early on legislation on climate change 7. Anticipate emerging policy developments 8. Recognize new business opportunities to support adaptation needs 9. Recognize new markets as weather patterns change Table 1 summarises the various considerations that managers need to contemplate, including what mitigation and adaptation mean to business, why managers need to care about this and how they can address climate change.
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On Offsetting
When reducing emissions in the short term is too costly for a business or the emissions are integral to its operations, the option of carbon offsetting arises. Offsetting is intended to neutralize emissions by setting up mitigation projects outside of the range of business operations. If the company is bound to an emission trading scheme, it can trade certificates with other market participants depending on the shortfall of emission reductions. For companies that do not participate in an emission trading regime, though, carbon offsetting is voluntary.
In the past few years carbon offsetting schemes have come under criticism due to fraudulent behaviour and failures to adhere to sustainability targets (Davies 2007 , Smith 2007 . Offsetting is inherently problematic as comparing reductions of emissions across greenhouse gases is scientifically contested. The sequestration of carbon emissions by forests, for instance, is especially difficult to calculate and needs further scientific inquiry. Beside this, the long-term uptake of carbon emissions by forests requires the assurance of property rights to the forest and complete isolation of the forest from local communities and other ecosystems. Furthermore, offsetting usually comes at a high transaction cost to pay intermediaries.
Reducing emissions directly is always preferable to offsetting, because the integrity of the activities can be ensured. Business managers can also use creative thinking to expand their activities in ways that would encourage emission reductions. For example, an organization that engages in micro-financing could set up a fund that deliberately supports renewable energy projects as a way to offset the company's business flights. Offsetting then takes place along the firm's strengths, strategies and context. That way, in-house expertise can be drawn upon to ensure the integrity and continuity of reductions.
Reducing emissions -a case study
By assessing publicly available company reports and interviewing senior staff, we have put together the case study of RWE, the German utility giant. It becomes apparent that carbon reductions are not straightforward and a mixture of measures has to be created to take into account the requirements by emission reduction targets and business operations. Text Box 1 illustrates the implementation and planning for carbon emission reductions by RWE.
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So, what does it mean to become carbon neutral?
As the illustration of the RWE business case displayed in the text box shows, it is not always easy to work towards emission reductions. As long as our economy continues to rely so heavily on fossil fuels, any individual business effort will not be able to shoulder the burden of mitigating climate change.
Little by little awareness for climate change issues in the managerial world is increasing. What is still needed is further "climate change education". Business schools are starting to engage with the topic, like Australia's largest business school at Monash University (Gumley 2006) or Said Business School in the UK. To find out early what climate change means for your business, where the risks are, but also where opportunities can be seen, is essential these days. Strategies to cope with climate change risks need to be developed -both for climate change mitigation and adaptation (Hansjürgens and Antes 2008; Hoffman and Woody 2008) .
Structural change is necessary to bring about the reductions needed. Nevertheless, with broader based thinking that takes managers beyond business operations to the larger impacts of their decisions on the whole system, climate strategies can have a much greater effect. More research from organisation and management scholars is needed to find ways in which we can bring about structural change to lower carbon emissions. Addressing green management in the 2009 Academy of Management Conference is a good start but a more systemic approach to theorising about lowering greenhouse gas emissions is required to adequately address the immense challenges posed by climate change. How does RWE respond to political restrictions? How do they deal with a changing business climate? One answer that addresses the current fuel mix and the corresponding high CO 2 emissions is the company's "Vision fuel mix" for 2020: By that year, 35% is targeted to come from lignite and hard coal (including CCS technology), 30% from gas, 11% from nuclear, 17% from renewable energies and 6% from pumped storage (RWE 2008a) . Figure 1a RWE has started an energy efficiency action package with a budget of 150 million Euros, which is available for all customer groups. It contains for instance free energy audits for municipalities, hospitals and welfare institutions, public campaigns like presentations at school and colleges and a sponsorship prize for the most energy-efficient industrial building. As mentioned above, the company is subject to regulations on climate change. Concrete reduction targets are outlined by the European Union Greenhouse Gas Emission Trading Scheme (EU-ETS), in particular the German National Allocation Plan (NAP). For the second phase of the EU-ETS, RWE estimates annual CO 2 emissions of about 140 mtCO 2 and expected certificates granted per year of about 80 mtCO 2 (RWE 2008a) . To meet the estimated shortfall under NAP II (2008 II ( -2012 , RWE uses the flexible Kyoto Mechanisms. For the second trading period, companies are allowed to offset up to 22% of their allowances (for RWE about 90 mtCO 2 ) with CDM and JI certificates. RWE is willing to make full use of this opportunity: with a budget of 150 million Euro allocated for international projects, as well for Carbon Funds as for direct involvement in projects (funding and technology), RWE participates in the international carbon market.
For the existing RWE power plants, the company plans a renewal programme to improve the efficiency of the existing plants. This includes the replacement of most inefficient plants, as well as the use of new technologies like pre-drying of lignite to increase plant efficiency from 43% to 47% (RWE 2008) . The next years will show whether RWE can fulfil the objectives of the company's emission reduction targets.
